###### 

Web appendix 1: Balance sheet of pros and cons of HPV triage versus repeat Pap testing: evidence and presentation used in a patient decision aid (in italics)

###### 

Click here for additional data file.

###### 

Web appendix 2: Statistical methods

###### 

Click here for additional data file.

###### 

Web appendix 3: Information leaflet

###### 

Click here for additional data file.

Introduction
============

Despite development and use of the human papillomavirus (HPV) vaccine, cervical screening remains the primary method for the prevention of cervical cancer. Debate continues about the best strategies for the management of cervical abnormalities detected by screening.[@ref1] [@ref2] HPV DNA testing is a new option for the management of low grade and borderline cervical abnormalities, also known as atypical cells of undetermined significance (ASCUS) in the United States, or non-specific minor changes/possible low grade squamous intraepithelial lesions (LSIL) in Australia. This category accounts for about 3-4% of all smear test results, and affects over 100 000 women in the United Kingdom every year.[@ref3] Unlike the conventional management for this group (repeat cervical screening at 6 to 12 months), HPV triage testing can immediately identify women at higher or lower risk of having a more serious cervical abnormality who require colposcopic follow-up. HPV triage involves an immediate HPV DNA test with women who test HPV positive (indicating the presence of oncogenic HPV viral types), recommended for colposcopy. Since 2001, HPV triage has been recommended in the US for women with ASCUS, and its introduction within the cervical screening programme of the UK National Health Service is currently being implemented in sentinel sites across England and Wales (NHS Cervical Screening Programme HPV Sentinel Sites Implementation Project [www.cancerscreening.nhs.uk/cervical/hpv-sentinel-sites.html](www.cancerscreening.nhs.uk/cervical/hpv-sentinel-sites.html)). Its use in the Australian cervical screening programme is currently under consideration.

HPV triage testing has potential downsides. It could result in an explicit diagnosis of a sexually transmitted infection and an increased rate of referral to colposcopy,[@ref4] both of which are known to cause anxiety.[@ref5] [@ref6] [@ref7] [@ref8] Cross sectional and qualitative studies indicate increased psychological burden among women testing positive for HPV in triage and primary HPV screening, at least in the short term.[@ref5] [@ref7] [@ref8] Whether these potential psychological harms are offset by the faster follow-up and reduced waiting times offered by HPV triage testing is currently unknown.

The IMAP study (Improving Management of Abnormal Pap Smears) was designed to assess the psychosocial effect of HPV triage testing compared with conventional management by repeat smear testing for women with a borderline smear result over one year. Additionally, the study assessed the effect of informed choice on psychosocial wellbeing. Increasingly, informed choice is recognised as important within screening programmes.[@ref9] [@ref10] [@ref11] This process acknowledges that potential participants have the right to be informed of the benefits and harms of screening, and can therefore make their own informed decision about their management. The effect of informed choice in studies of screening and treatment suggests that there are short term benefits, but the evidence of long term outcomes for health and quality of life remains uncertain.[@ref12] The effects of informed choice beyond the initial period of decision making need to be ascertained.[@ref13]

This study therefore set out to assess the effect of management by HPV triage or a repeat smear test, and the effect of informed choice of management (HPV triage or repeat smear testing) supported by a decision aid, compared with clinician directed management on psychosocial outcomes over a year for women with a borderline smear.

The study was done in Australia, which has had a national cervical screening programme in operation since 1991. Psychosocial outcomes included quality of life measures as well as measures of cognitive, emotional, and behavioural wellbeing.

Methods
=======

Participants
------------

In all, 314 women aged 16 to 70 years who were attending routine cervical screening at family planning clinics across Australia were identified. All women had received a smear test result categorised as non-specific minor changes with or without HPV effect (koilocytosis). This category represented the closest Australian equivalent to the categories used in the UK and US of borderline and atypical cells of undetermined significance (ASCUS), and will be referred to using the UK terminology, borderline smear. Only women with an index borderline abnormality were included (that is, this was their first cervical abnormality detected, with no history of external visible genital warts within the past two years). Women who were pregnant or who became pregnant during the course of the study and those who were unable to complete a written questionnaire in English were excluded.

Recruitment
-----------

Participants were recruited from 18 clinics across Australia, covering urban and rural areas, between January 2004 and October 2006. Eligible women who matched the selection criteria were identified by a research nurse at each clinic and sent a study information booklet, an invitation letter, and consent form, along with the results of their smear test. Women then received a follow-up telephone call from a family planning research nurse. Women willing to participate returned their consent form to researchers at the University of Sydney and were recruited into the study.

Design
------

Participants were randomised centrally by the research team within each clinic in blocks of three. Randomisation was not blinded, but was concealed from clinic staff until allocation. Women allocated to the HPV triage group were asked to arrange an appointment for HPV testing at their local clinic as soon as possible. Women randomised to repeat smear testing were asked to schedule an appointment in six months. Women in the informed consent group were sent the decision aid describing the advantages and disadvantages of each management strategy (as described in McCaffery et al).[@ref14] They were then asked to choose their preferred test by completing a preference form and were advised to schedule a test appointment at their local clinic.

The decision aid was developed using the Ottawa framework.[@ref15] Outcomes of management were based on estimates from the Australian cervical screening programme and from the ASCUS-LSIL triage study (ALTS).[@ref16] [@ref17] [@ref18] Women were given information about each of the options and the characteristics of testing with respect to the timing of follow-up and the likelihood of referral to colposcopy (expressed as a natural frequency out of a denominator of 100 women). Information about the possible negative effect on quality of life for each treatment strategy was described qualitatively. For HPV triage this outcome was given as the possible diagnosis of an HPV infection, and for smear testing was described as the six month waiting period for a repeat test, which can cause anxiety in some women (see web appendix 1). Previous analysis of the decision aid indicated that women rated it highly (82% indicated it was balanced, 99% reported "everything or most things" were clear, 85% indicated it was "about the right length", and 86% found it "very or somewhat" helpful[@ref14] ([www.psych.usyd.edu.au/cemped/communication.shtml](www.psych.usyd.edu.au/cemped/communication.shtml)).

Clinical management
-------------------

All index smears were done using conventional testing methods. Women receiving HPV testing were required to attend their clinic for a swab using the Digene Hybrid Capture 2 HPV DNA test (Gaithersburg, MD, USA). Clinical management followed the ALTS protocol for follow-up (ALTS 2001). Women who tested positive for HPV were referred for colposcopy with a local public provider. Those who tested negative were recalled for a smear test at 12 months.

Women allocated to or who chose a repeat smear test were advised to re-attend at six months. Participants were subsequently managed according to the Australian guidelines current at the time of the study.[@ref19] At the six month smear, women with a normal or borderline result were recalled for a further repeat smear test six months later. Those with moderate dyskaryosis (cervical intraepithelial neoplasia grade 2 \[CIN2\]) or above were referred for colposcopy and women with mild dyskaryosis (CIN1) could choose either colposcopy or a repeat smear test.

Measures
--------

Immediately after consent, participants were sent the first study questionnaire to assess their demographic, health, and psychological status. This questionnaire aimed to be as close as possible to the receipt of the index (first) abnormal test result. Psychosocial wellbeing was then assessed at regular time points over 12 months after triage testing (figure 1)[](#fig1){ref-type="fig"}. Post-triage questionnaires were sent at two weeks and at three, six, and 12 months. Participants allocated to or who chose repeat smear testing received two additional questionnaires before their six month smear test. These additional questionnaires assessed waiting time anxiety at two and four months, and were scheduled around the same time as the two week and three months questionnaires in the HPV group. For all questionnaires a reminder letter and second copy of the questionnaire was sent to non-responders after two weeks. Women who failed to respond to the study questionnaires or did not attend their test were sent a non-attenders questionnaire (at three months after the last date of contact) to identify the reason.

![**Fig 1** Randomised trial design and psychosocial assessment](mcck637843.f1_default){#fig1}

The study measures were selected to reflect the multifaceted psychosocial consequences of an abnormal smear, with cognitive, emotional, and behavioural outcomes[@ref20] represented as secondary outcomes. The mental health component of the SF36[@ref21] was used to provide a generic measure of quality of life and was seen as the primary outcome (figure 2[](#fig2){ref-type="fig"}). Demographic variables measured at the time of the first questionnaire included age, education, employment, marital and relationship status, children, and ethnicity. Health variables included smoking behaviour, oral contraceptive use, previous abnormal smear result, previous colposcopy, and number of sexual partners.

![**Fig 2** Framework for understanding and assessing psychosocial effects.](mcck637843.f2_default){#fig2}

The cognitive measures assessed included perceived risk of cervical cancer,[@ref22] perceived seriousness of cervical cancer, worry about cervical cancer,[@ref23] intrusive thoughts about the abnormal smear results (measured using one item from the impact of events scale),[@ref24] satisfaction with health care in general, and women's satisfaction with the care received for their abnormal cervical smear.[@ref25]

For emotional measures, we assessed anxiety using the six item abbreviated state trait anxiety inventory (STAI),[@ref26] and measured distress and concern specific to the abnormal smear using the cervical screening questionnaire[@ref23] and the psychosocial effects of abnormal Pap smears questionnaire (infectivity and relationships subscales).[@ref27] We also assessed self esteem.[@ref28]

Behavioural measures included effect on sexual behaviour (sexual health)[@ref29] and help seeking behaviours, visits to a general practitioner (GP), and telephone calls to the family planning clinic for information and advice.

We assessed knowledge in the two week post-triage questionnaire to investigate the effect of the decision aid on the patients' understanding of their management options and their abnormal smear. The knowledge scale included 10 items, with four relating to understanding of key features of HPV (such as its link with cervical abnormalities and cancer, high risk and low risk HPV types, HPV latency, and prevalence). The remaining six items related to understanding of the abnormal cervical smear result, triage by smear testing, and colposcopy follow-up. The response categories were "true", "false", and "not sure", with correct answers scored as 1 and incorrect or unsure responses scored as 0.

Statistical methods
-------------------

The analyses were done on an intention to treat basis. We compared psychosocial outcomes across the three trial arms cross sectionally at two weeks after the triage test, and then longitudinally for nine months (from three months to 12 months after the index result) using an analysis based on area under the curve. There was loss to follow-up, with increasing loss as the length of follow-up management increased (see figure 3[](#fig3){ref-type="fig"}). Three participants changed treatment group. Two withdrew from the study after triage testing, and one did not complete any follow-up questionnaires after the first psychosocial questionnaire. These women were included in the sensitivity analysis according to the arm they were originally randomised to.

![**Fig 3** Patient recruitment and retention](mcck637843.f3_default){#fig3}

### Cross sectional analysis

To compare the scores two weeks after initial screening, a global ANOVA F-test was used, allowing for the unbalanced design, to assess if any of the means were different between groups. Only variables where the ANOVA was statistically significant (at P\<0.1) had the pairwise analysis done, using *t* tests with a significance level of P\<0.05 and with[@ref30] adjustment for unequal variances. Differences significant at the 0.10 level have been reported. Non-parametric tests (Kruskal-Wallis and Wilcoxon) were done to ensure that the results were robust to non-normality and differences in variances between the groups. For the ordinal outcomes with less than five categories, χ^2^ tests for the difference in proportions were used for the global test with pairwise comparisons if P\<0.1.

### Longitudinal analysis

The design of the study comparing HPV testing, which happened soon after the index abnormal smear result, with the six month follow-up smear test had a highly unbalanced pre-triage waiting time. The effect of the different waiting periods was expected to be a key component of potential psychosocial difference and would not be captured in the two week follow-up cross sectional comparison. Similarly, a cross sectional comparison at 12 months post-triage was not appropriate, since for the HPV group this represents 12-13 months from the index abnormal smear and for the repeat testing group represents around 18 months. We would therefore expect patients in the repeat smear testing group to have better psychosocial outcomes. To assess the effect of the different waiting periods, as well as the time period after the triage test, an area under the curve analysis was used to obtain an average per day for all the psychosocial outcomes (see web appendix 2). The area under the curve method allows for variation in follow-up schedules for the different study groups and also variation in the times at which women completed questionnaires. The area was calculated between 90 and 365 days from the index result using linear interpolation and linear extrapolation if required (web appendix 2). This time period was chosen to enable comparison between the groups at 12 months of follow-up from the index abnormal result, and to minimise the need for extrapolation of questionnaire data. Only participants with information at the three, six, or 12 months post-triage questionnaire and with at least two measurements on the outcome of interest were included in the area analysis. For example, for the measure for cervical screening specific distress, the area under the curve analysis was based on four or more measurements for 175 women, three measurements for 21 women, and two measurements in only 13 women, a total of 209 women. This method was used to minimise extrapolation of data from early time points where psychological scores were worst. The area under the curve was then divided by the 275 days (365−90 days) of follow-up to represent the average of the psychosocial outcomes per day.

To compare mean scores across the groups, we used the same methods described for the cross sectional analysis, with a global ANOVA F test followed by pairwise comparisons using *t* tests and χ^2^ statistic for categorical outcomes. Effect size for the SF36 mental health component subscales[@ref31] [@ref32] were calculated using both the sample standard deviation and Australian population standard deviation.[@ref33] Findings were similar using either method, so the effect sizes using Australian population data are reported.

### Sensitivity analysis

The area was divided into three time intervals. Period 1 (days 90-160) indicated the time at which most women (over 90%) receiving the HPV screening were tested. Period 2 (days 161-320) represented the time at which over 90% of women allocated to or choosing repeat cervical smear received their test. Period 3 (days 321-365) represented the period at which most women in both arms had completed testing. The period scores were then plotted across time by study group to assess whether effects varied by time, particularly for the last period where extrapolation was more likely.

Around two thirds of the sample were included in the area analysis. To assess the robustness to the inclusion and exclusion criteria, sensitivity analysis was done first, including all participants who had at least two data points but did not have an appropriate end point (follow-up at three, six, or 12 months after testing, 259 women, 82% of the total sample). All participants with only one data point were then included in the analysis by assuming that their observed value remained constant with time (304 women, 97% of the total sample). The results of the sensitivity analysis showed no material differences to the interpretation of the study findings.

### Sample size

We aimed to recruit 120 participants per randomised arm, to retain 100 per group after allowing for some loss to follow-up. This sample size was sufficient to detect differences in proportions between trial arms of 5% versus 18%; 10% versus 26%; 20% versus 39% at the 0.05 significance level with 80% power. The power calculation was based on differences in binary outcomes (proportions), with the assumption that for continuous outcomes, we would have more power to detect differences.

All the analyses were done using SAS version 9.1.

Results
=======

The trial took place between January 2004 and August 2007. 330 women were enrolled in the study, with 16 women excluded as not meeting the eligibility criteria. Three hundred and fourteen women were randomised to the three trial arms. In total, 261 (83%) participants completed at least two psychological questionnaires and 235 (75%) participants met the criteria for inclusion in the analysis.

Table 1[](#tbl1){ref-type="table"} shows the demographic and health characteristics of the sample included in the analysis. Characteristics were similar across each of the groups, with some small imbalances in variables relating to smear test result, previous experience of an abnormality, and relationship and sexual history (index test result, previous abnormal smear test, previous colposcopy, current relationship status, and number of sexual partners). The potential confounding by these variables was assessed in all subsequent analyses. Including them in the models did not affect the interpretation of the results, therefore we chose to present the simpler models.

###### 

 Sociodemographic and health characteristics

  ----------------------------------------------------------------------------------------------------------------
                                    HPV          Informed choice        Cervical smear   Total               
  --------------------------------- ----- ------ ----------------- ---- ---------------- ------- ---- ------ -----
  Age (years)                                                                                                

   30+                              56    65.1                     47   61.0                     50   71.4   153

   \<30                             30    34.9                     30   39.0                     20   28.6   80

  Education                                                                                                  

   Secondary education              35    42.2                     18   24.3                     25   35.7   78

   Tertiary education               17    20.5                     20   27.0                     17   24.3   54

   University                       31    37.3                     36   48.6                     28   40.0   95

  Employment                                                                                                 

   Full time                        35    42.2                     38   50.7                     34   48.6   107

   Other                            48    57.8                     37   49.3                     36   51.4   121

  Marital status                                                                                             

   Married/\                        43    51.8                     41   54.7                     32   45.1   116
  de facto                                                                                                   

   Single/divorced/\                40    48.2                     34   45.3                     39   54.9   113
  separated/\                                                                                                
  widowed                                                                                                    

  Children                                                                                                   

   Yes                              51    60.7                     35   46.7                     34   47.9   120

   No                               33    39.3                     40   53.3                     37   52.1   110

  Born in Australia                                                                                          

   Yes                              66    78.6                     63   84.0                     57   80.3   186

   No                               18    21.4                     12   16.0                     14   19.7   44

  Non-English speaking background                                                                            

   Yes                              13    15.7                     7    9.3                      7    9.9    27

   No                               70    84.3                     67   89.3                     59   83.1   196

  Index smear test                                                                                           

   HPV effect                       12    13.8                     7    9.2                      12   16.9   31

   No HPV effect                    75    86.2                     69   90.8                     59   83.1   203

  Contraceptive pill                                                                                         

   Yes                              25    30.1                     31   41.9                     28   39.4   84

   No                               58    69.9                     43   58.1                     43   60.6   144

  Number of sexual partners                                                                                  

   1                                16    19.0                     11   14.7                     10   14.1   37

   2 to 5                           29    34.5                     25   33.3                     22   31.0   76

   6+                               39    46.4                     39   52.0                     39   54.9   117

  Relationship status                                                                                        

   In current\                      62    73.8                     64   85.3                     55   78.6   181
  relationship                                                                                               

   No current\                      22    26.2                     11   14.7                     15   21.4   48
  relationship                                                                                               

  Previous abnormal smear test                                                                               

   Yes                              36    43.4                     20   26.7                     23   32.9   79

   No                               47    56.6                     55   73.3                     47   67.1   149

  Previous colposcopy                                                                                        

   Yes                              15    17.2                     12   15.6                     16   22.5   43

   No                               38    43.7                     25   32.5                     25   35.2   88

   No response                      34    39.1                     40   51.9                     30   42.3   104

  Smoking status                                                                                             

   Yes                              20    23.8                     19   25.7                     17   23.9   56

   No                               64    76.2                     55   74.3                     54   76.1   173
  ----------------------------------------------------------------------------------------------------------------

In the informed choice group, 61 (64%) women chose HPV triage and 35 (36%) chose repeat smear testing.[@ref14] Of the 151 women who received the HPV test, 57 (38%) tested positive and 94 (62%) tested negative.

The distribution of the psychosocial measures assessed in the two week questionnaire are described in table 2[](#tbl2){ref-type="table"} with comparative data given from other relevant samples where available. The SF36 mental health component scores were lower (worse) than those reported in a study of Australian women with a minor medical condition (such as allergies, back problems, arthritis, rheumatism, or bronchitis) but higher (better) than women with a serious medical condition (including heart conditions, stroke, and cancer).[@ref34]

###### 

Distribution of psychosocial measures in the two week questionnaire

                                                                                                                                               n     Possible range   Min    Median   IQR         Max    Mean (SD)     Relevant comparison scores where available
  ------------------------------------ ------------------------------------------------------------------------------------------------------- ----- ---------------- ------ -------- ----------- ------ ------------- --------------------------------------------------------------------------------------------
  SF36: mental health combined score   Combined mental health subscales score                                                                  196   0-100            11.5   48.9     38.6-54.5   65.4   45.8 (11.5)   Population norms for Australian women aged 25-64 years range from 48.3 to 50.6. (ABS 1995)
  SF36: vitality                       Feeling energetic and full of life versus tired and worn out                                            199   0-100            0      55       40-65       100    52.4 (18.7)   \*Medical conditions: none=73.54; minor=65.74; serious=54.98; depression=62.35
  SF36: social functioning             Extent physical or emotional problems interfering with normal social activities                         199   0-100            12.5   100      75-100      100    81.9 (22.8)   Medical conditions: none=95.76; minor=90.5; serious=78.87; depression=90.07
  SF36: role emotional                 Extent emotional problems interfere with work or daily activities                                       196   0-100            0      100      66.7-100    100    77.2 (35.6)   Medical conditions: none=96.34; minor=88.26; serious=74.85; depression=87.86
  SF36: mental health                  General mental health including depression and anxiety                                                  199   0-100            20     72       60-84       100    70.3 (16.3)   Medical conditions: none=85.72; minor=83.61; serious=68.97; depression=83.78
  Perceived severity†                  Perceived severity of an abnormal smear                                                                 192   0-10             0      5        3-7         10     4.9 (2.2)     --
  Perceived risk of cervical cancer†   Perceived risk of cervical cancer compared with others                                                  198   1-7              1      4        2-5         7      3.7 (1.6)     --
  Intrusive thoughts†                  Thought about abnormal smear when I didn't want to                                                      198   1-4              1      2        2-3         4      2.3 (0.9)     --
  Worry†                               Worry about getting cervical cancer                                                                     196   1-4              1      2        2-2         4      2.1 (0.8)     --
  Satisfaction generally               Satisfaction with healthcare generally                                                                  197   4-20             4      15       13-16       20     14.6 (2.9)    --
  Satisfaction with care               Satisfaction with care for the abnormal smear                                                           196   0-10             0      9        8-10        10     8.3 (1.9)     --
  Anxiety (STAI) †                     State of anxiety (eg, calm, tense, relaxed)                                                             187   20-80            20     36       23.3-36.3   80     36.3 (13)     Population norm for women is 35. Scores more than 49 seen in women with anxiety disorder
  Cervical screening questionnaire †   Distress relating to abnormal smear, including worries about fertility, cancer, gynaecological health   190   0-36             6      18       15-21       29     18.3 (4.7)    Smear result normal=8.9; smear result abnormal or unsatisfactory and HPV positive=17‡
  PEAPS Q: infectivity†                Worry about infectivity of abnormal smear to sexual partners                                            179   2-10             2      2        2-4         10     3 (1.8)       --
  PEAPS Q: relationships†              Worry about effect on sexual relationships of abnormal smear                                            180   3-15             3      3        3-5         15     4.5 (2.5)     --
  Relationship concerns                Worries about current, previous, and future sexual partners                                             151   3-15             3      9        9-9         13.5   9.2 (1.5)     --
  Self esteem                          General self esteem                                                                                     196   10-40            13.3   30       29-34       40     30.9 (4.5)    --
  Sexual health                        Interest in sex, frequency and negative feelings about sex                                              174   3-15             3      9        7.5-9       15     8.5 (2.1)     --

IQR=interquartile range, STAI=state-trait anxiety inventory, PEAPS Q=psychosocial effects of abnormal Pap smears questionnaire.

^\*^Mean scores for comparison groups differing in medical and psychiatric conditions, no medical conditions, minor medical conditions, serious medical conditions, depression.^34^

†Higher scores indicate poorer psychological outcomes. For all other measures, higher scores indicate better psychological outcomes.

‡We included an additional response category into this scale since it has previously been criticised for having unbalanced response categories.

The impact of each category of the psychosocial outcomes at two weeks and over one year is described below and presented in tables 3[](#tbl3){ref-type="table"} and 4[](#tbl4){ref-type="table"}.

###### 

 Psychosocial outcomes at two weeks after triage

  -------------------------------------------------------------------------------------------------------------------------------------
                           Trial arm mean scores   Overall P value   P value for pairwise comparisons\*                          
  ------------------------ ----------------------- ----------------- ------------------------------------ ------ -------- ------ ------
  **Quality of life**                                                                                                            

  SF36: mental health\     44.3                    47.0              46.3                                 0.35   --       --     --
  combined score                                                                                                                 

   Vitality                48.7                    55.2              54.1                                 0.09   0.10     0.05   --

   Social function         79.4                    84.7              82.1                                 0.39   --       --     --

   Role emotional          74.3                    80.3              77.4                                 0.61   --       --     --

   Mental health           68.5                    71.3              71.6                                 0.46   --       --     --

  **Cognitive**                                                                                                                  

  Perceived severity†      4.9                     5.0               4.8                                  0.91   --       --     --

  Perceived risk†          3.5                     3.9               3.8                                  0.24   --       --     --

  Intrusive thoughts†‡     57%                     43%               32%                                  0.02   \<0.01   0.09   --

  Worry†‡                  25%                     23%               24%                                  0.98   --       --     --

  Satisfaction generally   14.5                    15.1              14.2                                 0.22   --       --     --

  Satisfaction with care   8.5                     8.6               7.8                                  0.04   0.06     --     0.02

  **Emotional**                                                                                                                  

  Anxiety (STAI)†          11.5                    10.5              10.6                                 0.25   --       --     --

  Distress (CSQ)†          18.7                    17.9              18.2                                 0.62   --       --     --

  PEAPS-Q: infectivity†    3.1                     3.0               2.9                                  0.68   --       --     --

  PEAPS-Q:\                4.7                     4.5               4.3                                  0.74   --       --     --
  relationships†                                                                                                                 

  Relationship concern     9.2                     9.4               9.0                                  0.39   --       --     --

  Self esteem              30.5                    31.2              31.2                                 0.53   --       --     --

  **Behavioural**                                                                                                                

  Sexual health            8.5                     8.7               8.5                                  0.88   --       --     --

  Visits to GP/doctor§     0 (1)                   0 (1)             0 (1)                                0.08   --       0.02   --

  Calls to family\         0 (1)                   0 (0)             0 (0.5)                              0.55   --       --     --
  planning clinic§                                                                                                               
  -------------------------------------------------------------------------------------------------------------------------------------

RS=repeat smear, IC=informed choice, STAI=state-trait anxiety inventory, CSQ=cervical screening questionnaire, PEAPS-Q=psychosocial effects of abnormal Pap smears questionnaire.

F test (ANOVA with unbalanced design) used for all continuous variables.

\*Pairwise comparisons were made only if P\<0.1.

†Higher scores represent poorer psychological wellbeing.

‡χ^2^ test (independent proportions) used for categorical variables.

§Median (interquartile range) number of visits or calls per questionnaire and non-parametric Kruskal-Wallis and Wilcoxon tests reported.

###### 

Psychosocial outcomes over one year

  --------------------------------------------------------------------------------------------------------------------------------------
                              Trial arm mean scores   Overall P value   P value for pairwise comparisons\*                        
  --------------------------- ----------------------- ----------------- ------------------------------------ ------ -------- ---- ------
  **Quality of life**                                                                                                             

  SF36: mental health\        46.2                    48.5              45.5                                 0.16   --       --   --
  combined score                                                                                                                  

   Vitality                   52.8                    57.1              52.5                                 0.18   --       --   --

   Social function            81.6                    86.7              82.4                                 0.17   --       --   --

    Role emotional            80.2                    83.1              75.7                                 0.23   --       --   --

   Mental health              70.3                    74.0              70.2                                 0.18   --       --   --

  **Cognitive**                                                                                                                   

  Perceived severity†         4.8                     4.7               4.9                                  0.92   --       --   --

  Perceived risk†             3.6                     3.5               3.8                                  0.51   --       --   --

  Intrusive thoughts†‡        25%                     13%               17%                                  0.19   --       --   --

  Worry†‡                     16%                     8%                15%                                  0.4    --       --   --

  Satisfaction generally      14.5                    14.4              13.5                                 0.03   0.01     --   0.03

  Satisfaction with care      8.4                     8.0               7.6                                  0.02   0.01     --   --

  **Emotional**                                                                                                                   

  Anxiety (STAI)†             10.9                    10.5              11.4                                 0.27   --       --   --

  CSQ (distress)†             16.6                    17.5              18.4                                 0.01   \<0.01   --   --

  PEAPS-Q: infectivity†       2.7                     2.8               2.5                                  0.53   --       --   --

  PEAPS-Q:\                   4.1                     4.0               4.1                                  0.99   --       --   --
  relationships†                                                                                                                  

  Relationship concern        8.7                     9.1               9.0                                  0.15   --       --   --

  Self esteem                 31.4                    31.2              31.1                                 0.92   --       --   --

  **Behavioural**                                                                                                                 

  Sexual health               9.1                     8.7               8.6                                  0.11   --       --   --

  Visits to GP/doctor§        0 (0.67)                0 (0.67)          0.33 (0.75)                          0.23   --       --   --

  Calls to family planning\   0 (0)                   0 (0)             0 (0.33)                             0.11   --       --   --
  clinic§                                                                                                                         
  --------------------------------------------------------------------------------------------------------------------------------------

RS=repeat smear, IC=informed choice, STAI=state-trait anxiety inventory, CSQ=cervical screening questionnaire, PEAPS-Q=psychosocial effects of abnormal Pap smears questionnaire.

F test (ANOVA with unbalanced design) used for all continuous variables.

\*Pairwise comparisons were made only if P\<0.1.

†Higher scores represent poorer psychological wellbeing.

‡χ^2^ test (independent proportions) used for categorical variables.

§Median (interquartile range) number of visits or calls per questionnaire and non-parametric Kruskal-Wallis and Wilcoxon tests reported.

Effect on health related quality of life
----------------------------------------

At two weeks after triage, health related quality of life was worse in the HPV testing group. There was weak evidence of an effect on the SF36 vitality subscale (F=2.46, df=2,196, P=0.09) for women in the HPV group compared with the cervical smear group (t=−1.63, df=131, P=0.1; effect size=0.33) and compared with the informed choice group (t=−2.00, df=141, P=0.05, effect size 0.27). Over a year, there were consistently higher scores on all the SF36 subscales in the informed choice group than in both the other groups; however, these were not significant. Health related quality of life scores generally improved in all the subscales over the year in all trial groups.

At two weeks after testing, women in the HPV arm reported poorer outcomes on the cognitive measure of intrusive thoughts (57% (44 of 77) *v* 43% (28 of 65) in the informed choice group and 32% (18 of 56) in the smear test group ). Women in the HPV arm had more intrusive thoughts than the other groups (HPV *v* smear test: χ^2^=8.14, df=1, P\<0.01; HPV *v* informed choice: χ^2^=2.79, df=1, P=0.09). Over the year, the intrusive thoughts were highest in the HPV group (25% (19 of 75)) and were lowest in the informed choice group (13%; table 4) with a 12% difference between the two arms (95% CI −1.1% to 25.1%). Worries about cervical cancer were similar between the trial arms at 2 weeks, but over the year showed greater variation, with the lowest levels of worry, in the informed choice group (8% (5 of 59) *v* 16% (12 of 74) in the HPV group and 15% (6 of 41) in the smear test group). Again these differences were not significant (8% difference HPV *v* informed choice, 95% CI −3.3 to 18.7; 7% difference informed choice *v* smear test , 95% CI −19.1% to 6.8%). By contrast, women's satisfaction with their targeted care for their cervical abnormality was higher in the HPV triage and informed choice groups than in the cervical smear group at two weeks (HPV and smear test: t=1.96, df=129, P=0.05; HPV and informed choice: t=2.37, df=118, P=0.02). These scores remained significantly different over the year for satisfaction with health care in general (fig 4 [](#fig4){ref-type="fig"}; HPV *v* smear test: t=2.70, df=136, P=0.01; informed choice *v* smear test: t=2.11, df=135, P=0.04) and satisfaction with the care received for the abnormal smear (HPV *v* smear test: t=2.85, df=138, P=0.01).

![**Fig 4:** Mean satisfaction with health care in general for period 1 (90-160 days), period 2 (161-320 days) and period 3 (321-365 days) and mean satisfaction with health care in general for the entire study period](mcck637843.f4_default){#fig4}

For the emotional outcomes, there were no significant differences between the groups at 2 weeks after testing, although the HPV arm had slightly worse scores across many of the measures. Over the year, there was an improvement in emotional outcomes in all groups. However, the HPV arm had lowest scores on the cervical screening specific distress measure (that is, were least distressed) over the course of the year (fig 5)[](#fig5){ref-type="fig"}. There was evidence of a difference in specific distress scores over the year of follow-up (F=4.35, df=2, 206, P=0.01), and in the pairwise comparisons the distress scores were significantly lower in the HPV arm than in the smear testing arm (16.6 *v* 18.4, t=−2.89, df=135, P\<0.01).

![**Fig 5:** Mean cervical screening questionnaire (CSQ) distress scores for the period 1 (90-160 days), period 2 (161-320 days) and period 3 (321-365 days) and mean CSQ distress scores for the entire study period](mcck637843.f5_default){#fig5}

Of the behavioural measures, there were few differences between groups on the sexual health scale or in GP visits or calls to family planning clinics over the course of follow-up. There was a small increase in the number of GP visits in the HPV arm at two weeks; however, this finding appears to be driven by a few women in the HPV arm having a high number of GP visits compared with those in the informed choice group. The lower quartile, median, and upper quartile number of GP visits was the same across all three groups---0, 0, and 1, respectively---suggesting that for most women, the number of GP visits at two weeks is the same across the study.

We compared women's knowledge and understanding of HPV and smear testing between the informed choice group and the allocated treatment groups. Women in the informed choice arm had higher total knowledge scores than women in either of the other groups, which indicates that the decision aid was useful (mean score for informed choice 8.1 *v* HPV 7.3 and cervical smear 7.2 out of 10, F=4.97, df=2, 160 P\<0.01). We examined knowledge items relating to HPV triage and smear testing separately to examine whether this affected the results (table 5[](#tbl5){ref-type="table"}). Women in the informed choice group had higher scores on the smear testing items than in the other groups. However, their knowledge scores on the HPV testing items were not significantly higher than women in the HPV triage arm, indicating that women allocated to HPV triage had also become reasonably well informed about their test.

###### 

Knowledge scores measured at two week follow-up

                              Trial arm mean scores   Overall P value   P value for pairwise comparisons\*                                
  --------------------------- ----------------------- ----------------- ------------------------------------ --------- --------- -------- ---------
  Knowledge score             7.3                     8.1               7.2                                  0.01      --        \<0.01   0.02
   Cervical smear knowledge   4.2                     4.7               3.7                                  \<0.001   0.06      0.01     \<0.001
   HPV knowledge              3.1                     3.2               2.2                                  \<0.001   \<0.001   --       \<0.001

RS=repeat smear, IC=informed choice. F test (ANOVA with unbalanced design) used for all continuous variables.

\*Pairwise comparisons were made if P\<0.1.

Discussion
==========

Our findings suggest that although psychosocial outcomes for women receiving HPV triage are worse in the short term, over 12 months the outcomes seem to be better than those seen with conventional management by repeat smear testing. Two weeks after triage testing, psychosocial outcomes were poorer for women who received HPV testing than for those in the repeat smear testing or informed choice groups, with lower health related quality of life scores on the SF36 vitality subscale, and with a small effect size of 0.27 (small \<0.3). Women allocated to HPV testing also had more intrusive thoughts about the abnormal result than the other groups. However, when outcomes were assessed over a full year, the psychosocial burden was worse for those participants who waited six months for a repeat smear. The HPV and informed choice groups had better psychosocial outcomes than the repeat smear group, with a significant effect on the specific distress measure for the HPV testing group compared with the smear group. Both the HPV and informed choice groups also rated satisfaction with management consistently higher than did women in the smear testing group.

Our findings suggest that HPV triage has an initial negative effect on psychosocial wellbeing but that this effect is quickly resolved. By contrast, the psychosocial burden of triage by repeat smear testing remained higher for longer and resulted in a greater total burden on the specific measure of distress for cervical screening. In a cross sectional study, Maissi et al [@ref5] [@ref35] indicated that short term effects of management (assessed at four weeks after triage) were worse for women receiving HPV testing than for those who were not tested (receiving a repeat smear test only). At six months, this difference had disappeared. Maissi found a higher level of concern about sexual health in the HPV positive group at six months, but concerns about the test result itself were highest in the group with an abnormal smear who were not tested for HPV. However, these findings are limited by the use of a cross sectional design. Our study showed, using a randomised trial method and comparing psychosocial outcomes for a year, that HPV triage actually caused less screening specific distress overall and resulted in greater satisfaction with management than repeat testing. This finding highlights the importance of long term follow-up of psychosocial outcomes.

Multiple outcomes were included in this study in order to comprehensively assess the various psychosocial effects of management. Examination of multiple independent outcomes can lead to spurious significant findings, and increase type I errors. However, P value adjustment when items are correlated, as the psychosocial variables were in this study, is likely to be overly conservative and also lead to an increase in type II errors resulting in a loss of power to detect true effects. Hence, we did not adjust for multiple outcomes in the current study.[@ref36] We highlight that the cognitive and emotional items that show significant differences between groups in the one year analysis were highly specific to the experience and concerns of an abnormal cervical smear result, as assessed by the cervical screening questionnaire measure (which includes concerns about fertility, gynaecological health, and cervical cancer), and the intrusive thoughts measure, which assessed frequency of thoughts women had about their abnormal smear results.

A randomised trial by Kitchener et al[@ref37] examined the psychological effect of primary HPV testing. The authors compared short term psychological and psychosexual outcomes at two weeks between women who were either given or not given their HPV test results. There were almost no differences in outcomes between the two groups. The findings indicated a net neutral effect of HPV testing in the short term; however, there are currently no long term data available for the outcomes from this trial.

Our results suggest that the effect of informed choice of management supported by a decision aid is uncertain. At two weeks after testing, the informed choice group had significantly better psychosocial outcomes than the HPV testing group, as measured by the SF36 vitality subscale, with a moderate effect size (0.33). However, although scores in the informed choice arm were better on many of the psychosocial measures over 12 months compared to the other trial arms, scores were not significantly different, and effect sizes all fell within the small range (\<0.3). The cognitive measure, intrusive thoughts, showed a notable difference compared with HPV testing (12%) over 12 months. Although not significant, the confidence intervals indicate that informed choice could offer an advantage to this outcome over HPV testing. Worry about cervical cancer demonstrated a similar although weaker pattern.

We conclude that offering women an informed choice offers uncertain benefit compared with HPV triage over 12 months, with the caveat that there might potentially be an advantage of informed choice on the cognitive outcomes, intrusive thoughts, and worry. Informed choice is also likely to be better than allocating women directly to repeat smear testing, which had the worst psychosocial outcomes. Women in the informed choice group had significantly higher overall knowledge scores than the other groups, which might be an important benefit. However, in view of the extra effort and cost that informed choice requires with respect to providing alternative services, it may or may not be seen as worthwhile for these outcomes.

Importantly, the knowledge measure also indicated that women in the HPV arm became well informed about HPV triage and the important characteristics of HPV and its association with cervical cancer. All women testing HPV positive in the study were provided with a high quality information leaflet (see web appendix 3) provided by the New South Wales Cervical Screening Program. This factor might have reduced some of the anxiety in the HPV group. Previous research has found anxiety and distress about the HPV test result is associated with poor understanding and confusion about HPV infection, and that poor understanding is often widespread among women undergoing HPV testing.[@ref5] [@ref38] [@ref39]

We know of only one previous study offering women choice in management of borderline cervical abnormalities. This study offered women the choice between a repeat smear test or immediate colposcopy, and assessed psychological outcomes over 12 months. The authors found that there were no differences in outcomes between women offered a choice and those who were not.[@ref40] However, the details of how women made their choice and what information they were given are unclear. Participants were informed in a discussion with their clinician and appeared to make their choice immediately. There was no attempt to give women standardised evidence based information on the advantages and disadvantages of each management. In our study, women were given an evidence based decision aid that clearly described the advantages and disadvantages of each option. Our previous analyses of women in the informed choice arm showed that 78% of women were knowledgeable (scored over 50% on the knowledge scale) and 68% of women made an informed choice.[@ref14] This finding suggests that most women were aware of the options and were able to make an informed choice.

Although our findings are informative, there are limitations to the study. The area based method used to analyse the psychological outcomes over a year of follow-up involved both the interpolation and extrapolation of data. We tried to minimise extrapolation where possible and carefully excluded participants where substantial extrapolation was required. Sensitivity analysis, adopting both less stringent exclusion criteria, and including all data for analysis, as well as analyses by three periods of follow-up time encompassing the three key events of the HPV triage, the smear triage and the post triage follow-up showed similar results and interpretation, indicating that the analysis method chosen is robust. The area based method is necessary to capture the inherent time differences between the two triage managements. Although more complex than selecting arbitrary points in time for comparison, it allows us to compare the entire period of management for both arms (including the six month waiting time in the smear triage arm) and make maximum use of the longitudinal data.

As with all randomised trials, there are questions about generalisability. Our study included participants in the national cervical screening programme from across Australia with a range of educational backgrounds. Women participating in the study might possibly have been more interested in HPV testing and the opportunity to choose management. However, we note that preference for HPV testing in the informed choice arm was 65%, whereas in a nationally representative sample of Australian women we surveyed, 85% preferred HPV triage testing (data not shown). We also highlight that the offer of choice might be best suited to those women who want a choice in their health care, which would make our sample appropriate.

All women in our study had conventional cytology and therefore had to re-attend the family planning clinic for another swab to be taken for their HPV test. For women who undergo liquid based cytology, a further test is not required, since the HPV triage procedure can be performed on the original cytology specimen. Our findings showed a clear overall preference for HPV triage among women in the informed choice group (65% *v* 35%). The use of liquid based cytology and reflex testing would probably further increase preferences for HPV test among women than we have recorded in the current study. Similarly, in the UK HPV Sentinel Sites Implementation Project, women testing HPV negative are returned to routine screening, rather than a 12 month smear test, as used in the study and the ALTS protocol.[@ref18] This change would be further likely to favour management by HPV triage and adds further support to this triage strategy.

Conclusion
==========

Although psychosocial outcomes of management by HPV testing for women with a borderline smear are initially worse than with conventional management, over 12 months, the outcomes appear to be better. The difference between offering women a choice of management and allocating them directly to HPV triage appears small, with the possible advantage of reduced intrusive thoughts and perhaps worry in the choice arm. Overall, women were more satisfied with HPV triage or a choice, and outcomes were worse for women allocated to smear testing. The findings suggest that there are no lasting psychosocial disadvantages to HPV triage, and in view of other potential advantages, the findings support the move towards HPV triage in the UK for women with borderline smear results. However, we note our study did not include women with mild dyskaryosis who are currently included in NHS Cervical Screening Programme HPV Sentinel Sites Implementation Project. We also highlight that women in the HPV arm were well informed about HPV infection which might have mitigated some of the negative psychosocial sequelae observed in previous studies. Care should be taken to ensure clear and accessible HPV information is provided to women alongside HPV testing.

What is already known on this topic
-----------------------------------

1.  HPV testing for triage of women with borderline cervical abnormalities is available in the US and Europe and is soon to be introduced into the cervical screening programme in England and Wales

2.  HPV triage has advantages but also potential downsides with respect to women's quality of life and psychosocial wellbeing, but these outcomes, and the option of offering women informed choice of management, have not been adequately assessed

What this study adds
--------------------

1.  HPV triage is better than conventional management by repeat cervical smear testing for women's psychosocial wellbeing, with reduced distress about the abnormal smear result over a year

2.  The benefit of giving women an informed choice of either HPV testing or repeat smear testing supported by a decision aid is uncertain

3.  Offering management by HPV testing appears justified to optimise psychosocial outcomes for women with borderline cervical abnormalities
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